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CRITICAL ITEMB LIBT

PROJECK: Sﬂﬂsnﬁig?_olg -5 MCly *!E_'I'GH_EI]J!

SYSTEM: ELECTRICAL SUBSYSIEN .
o - e - - ASS*Y NOMERTL ASS*Y P:‘E?'Sﬂtﬂfﬂ SHEET : 1
FMEN IMEA T2 11 § FATLURE WODE FAILURE EFFECY HOVR 7 FUNC. RATIONALE FOR ACCEPTANCE
AEF, Ly, paaving alr. AND o 1”1
DESIGNAL|OM CAUSE END 1T¢EM CAITICALITY SCREENS: N/A
3152 ? SPA INIER- MOOE : KIGH RIPPLE IN OESIGN FEATURES
CONNEC T I OW DETERION- QUPUE DUE 10 | eeeeeanenollll
DIAGAAM ATION OF EHC
36318, ISOLATION INTERFERENCE ALL RESISTORS AND CAPACITORS USED IN THWE DESICN ARE SELECIED
IMPEDANCE . MAY CAUSE FROM ESIABLISHED RELIABILITY (ER) TYPES. LIFE ENPECIANCY IS
ERRATIC INCREASED BY ENSURING YHAT AtL ALLOVABLE STRESS LEVELS ARE
CAUSE(S): OPERATIONS OF DERATED IN ACCORDANCE MITH SPAR-RHS-PA.00S. ALL CERAMIC AND
(1) GAOMTH 1C*S RESULTING ELECTROLYTIC CAPACITORS ARE ROUTINELY SUBJECTED 10
oF iN ERRATIC ARN NADIOGRAPHEC INSPECTION.
CONDUCTIVE AESPONSE, IF
PATHS 1N DEGRADATION 1S TRANSFORMERS AMD [NDUCTORS ARE DESIGNED SPECIFICALLY FOR THE
ERIE-FILTEN- BAD ENOUGH O.V. APPLICATION. THESE ARE TOROID - WOUND AND UTILIZE A FERRITE
CON FILTERS OR 0.C. MAY CORE MATERIAL. CHOICE OF WIRE SIZE AND OF INSULATEON MATERIALS
IN POVER TURN OFF JPC. ENSURE THAT THE DERATIMG REQUINEMENTS OF SPAR-RMS-PA.00S ARE
GROUND EFFECT AS INM MET.
crrculy 3170 (3175 fom
o, -3 NCIV) DISCRETE SEMICONDUCTOR DEVEICES SPECIFIED 10 AT LEAST THE 1X
LEVEL OF MIL-S-19500, ALL DEVICES ARE SUBJECTED 10
MORST CASE RE-SCREENING @Y AN INDEPEMDAMT IE€ST HOUSE. SAMPLES OF ALL
------ PROCURED LOYS/DATE CODES ARE SUBJECYED TO DESTRUCFIVE PRYSICAL
UNEMPECTED ANALYSES (DPA) TO VERIFY THE IN'EGRITY OF THE MANUFACTURING
HOTIOW. PROCESSES. DEVICE SIRESS LEVELS ARE, DERATED |N ACCORDAMCE
SLUGGISH JOINT. VITH SPAR-RHS-PA. 003 AND VERTFIED §Y DESIGN AEVIEW.
UMAHNUNCIATED.
CREM ACTIOM
AEQULIRED.
REOUMDANT PATHS
REMAINING
NZA
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CRITICAL ITEHS LIAT

PROJECY: SRAMS oR 5 MCIU JHSIALLE SYSTEM: ELECIRICAL SURSYSIEM
- e o o ne-\' nmrﬂtl'lfﬁﬂ' U["' } assey pyN: STILOFTRT SHEET: 2
THEA FHER NAME  ofY, 1 IIIIUHE MODE | FATLURE EFFECT | wowm 7 Func. RATIONALE FOR ACCEPTANCE
REF. REV. pravig alr, AND oN 11
DESICHATION CAISE END 1TEM CRITICALITY SCREENS: M/A
Hs2 2 SPA INTEN- MODE 2 HIGH RIPPLE IN ACCEPTANCE TESTS
COXNECTION DETERION- OUIPUT DUE 10 | --eeeeemaaans..s
DIAGRAN ATION OF EMC THE SPA 1S SUBJECTED 10 THE FOLLOVING ENVIROMMEMTAL TESTING AS
25637164, I1SOLATION IMTERFERENCE AN SRU,
INPEDANCE . MAY CAUSE
ERRATIC O VIBRATION: LEVEL AND DURATION - REFERENCE TABLE &
CAUSE(S): OPERATIONS OF
{1} GAOVTIN 1C*S RESULTING O THERMAL:  PLYS 70 DEGREES C 10 -25 DEGREES C DURATION -
of 1N ERRATIC ARN 1 172 CICLES
COMDUCTIVE RESPONSE, IF )
PATHS IN DEGRADATION IS THE SPA IS THEN TESTED AS PART OF THE JOINTS ACCEPTANCE TESTS
ERIE-FILIER- BAD ENOUGH D.¥, CVIBRATION AND THERMAL VACURM TEST).
Co% FILTENS OR 0.C, MAY
1N POVER 1URN OFF JPC. THE SPA'S/JOINTS UNDERGO RMS SYSTEM TESTS (IP518 RMS
GROUKD EFFECT AS 1N STRONGBACK AND TPS5S2 FLAT FLOOR 1ESTS) MHICH VERIFIES THE
cincutt 3170 {3175 FOR ABSENCE OF THE FAILURE MODE.
10, -3 Koiv
OUALIFICATION TESTS
MORST CASE | 0 eec-esesesioecn----
---------- THE SPA IS SUBJECTED 7O VHE FOLLOWING SRU QUALIFICATION TEST
UNENPECTED ENVIROMNENTS. THE SPA WAS ALSO TESTED AS PART OF THE JSOMNT
HOTION, QUALIFICATION TESTS.
SLUGGISH JOINT.
UNANNUNCIATED. O VIBRATION:  LEVEL AND DURATION - REFERENCE TABLE 4
cliu ACTTON
QUTRED. 0 SHOCK: 206711 MS/3 AXES (& DIRECTIONS)
REDUNDANT PATHS O THERMAL VAC: osr DEGREES € TO -36 DEGREES C (6 CYCLES)
REMATHING 1X10%45 TORR
WA O HUMIDITYY  TESTED MITH THE SHOULDER JCIMT
0 EMCt RIL-S1D-&41 AS MODIFEED BY SL- E 0002 (TEST
CED1, CEOY, CSO1, €S02, CSO8,
neo2’ ¢n/md, wsoid
FLIGHT CHECKOUT
PORS OPS CHECKLEST (ALL VEWICLES) JSC 16987
PREPARED BY: NFWG SUPERCEDING DATE: 21 OCl B7 DATE: 24 JuL 91
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CRITICAL ITEMB LIBT

PROJECY: SRHS

-3 OR -5 HCIU JNSTALLED

ERCERTORE: SERVD BOUER RAPLIFIwr———

SYSTEN: ELECIR caL supsrsten

e fifergpolipb bt ASS'Y NOM Assty p/R: SHEET: 3
FMEA SMER | WAME, OfY, L | FAILURE MODE FAILURE EFFECT HOWR / FUNC. RATIONALE FOR ACCEPTANCE
REF, REV. oraulng afr, AND o 7"
DESIGHAT 1ON CAUSE END ITEM CRITICALLFY SCREENS: N/A
3152 2 SPA INTER- MODE ; HIGH RIPPLE 1N OA7 INSPECT IONS
COMMECT [ON DETERION- OUIPUT DUE 10 |  ----ee.. i
DIAGRAN ATION OF ENC
2563116, 1SOLATION ENFERFERENCE UNITS ARE MANUFACIURED UNDER OOCUMENTED OUALITY CONTROLS.
IMPEDANCE . MAY CAUSE THESE CONTROLS ARE ENERCISED THROUGHOUF DESIGN
ERRATIC PROCUREMENY, PLANMING, RECEIVING, PROCESSING, FABRICATION,
CAUSE(S): OPERATIONS OF ASSEMBLY, TESTING AMD SHIPPENG OF THE UNITS, MAMDATORY
(1) GROWTH IC*S RESULTING INSPECTION POINTS ARE EMPLOYED AT VARIOUS STAGES OF
oF IN ERRATIC ARM FABRICATION ASSEMILY AKD TEST. GOVERNMENT SOURCE
CONDUCTIVE RESPOMSE, |F INSPECTION §S INVOKED AT VARIOUS COMTROL LEVELS.
PATHS IN DEGRADATION 9
ERIE-FILTER- BAD ENOUGH 0.V, EEE PARTS INSPECTION IS PERFORMED AS REQUIRED B
COM FILTERS O 0.C, MA SPAR-RMS-PA,0DS, EACH EEE PART IS QUALIFIED AT THE PART LEVEL
N POVER TURN OFF JPC. 10 THE REQUINEMEWTS DF THE APPLICASLE SPECIFICATION. ALL EEE
GROUHD EFFECT AS IN PARTS ARE 100X SCREEWED AND BURNED 1M, AS A MIKIMUM. AS
CIRCUIT 3170 (3175 Fom REQUIRED Y SPAR-RNS-PA.003, 8Y THE SUPPLIER. ADD1TIOWALLY,
HETX -5 NCiln €EE PARTS ARE $0OX RE-SCREENED 1M ACCORDANCE WITH
REQUIREWENTS, BY AN INDEPENDENI SPA% APPROVED TESTING
VORST CASE FACILITY. DPA IS PERFORMED AS REQUIRED BY PA.003 ON A RANDOMLY
---------- SELECIED 5X OF PARIS, MAXIMUM 5 PIECES, MIMIMM 3 PIECES fof
UNEXPECTED EACH LOT NUMBER/DATE CODE OF PARTS RECEFviD,
MOTION.
SLUGGISH JOINT. VIRE 1S PROCURED T SPECIFICATION MIL-W-22759 OR MIL-u-81381
UNAKNUKCIATED. AND INSPECTED AND TESIED TO NASA JSCMBOBD STANDARD WUMDER 95A.
CREM ACTION
REQUIRED. RECEIVING TNSPECTTON VERIFIES THAT ALL PARTS RECEIVED ARE AS
(OENTIFIED IN YHE PROCUREMEMT DOCUNENTS, THAT NO PHYSICAL
REDUNDANT PATHS DAMAGE HAS OCCURRED 10 PARTS DURING SHEPMEMT, THAT THE
RERAINING AECEIVING DOCUMENTS PROVIDE ADECUATE TRACEABILITY INFORMATION
Bivkniebd e AND SCREENING DATA CLEARLY IDENTIFIES ACCEPTABLE PARTS.
N/A
PARTS ARE INSPECTED THROUGHOUT MANUFACTURE AND ASSEMBLY AS
APPROPRIATE TO THE MANUFACTURING STAGE COMPLETED. SHESE
INSPECTIONS IRCLUDE,
PRINTED CIRCUIT BOARD IWSPECTION FOR TRACK SEPARATION, DANAGE
AND ADEQUACY OF PLATED THROUGH WOLES,
COMPOMENT MOUNTING INSPECTION FOR CORRECT SOLDERING, WIRE
LOOPING, STRAPPING, ETC. OPERATORS AKD [NSPECTORS AAE TRAINED
AND CEH'IFIED T0 ﬂlSI NHB 5300.4(3A) STANDARD, AS MODISIED
Bt JSC 0SBO0A.
CUNTORMAL COATING INSPECTION FOR ADEQUATE PROCESSING 1§
PERFORMED USING ULTRAVICLET LIGHT TECHNIQUES.
POST P.C. BD, INSTALLATION [WSPECTION, CLEANLINESS AND
VORKMANSHIP (SPAR/GOVERNMENT REP. MAMDATORY INSPECYION POINT)
P.C. BD. INSTALLATION INSPECTION, CHECK FOR CORRECT BOARD
INSTALLATION, ALIGNMENT OF BOARD PROPER CONNECTOR CONTACT
MATING, WIRE'ROUTING, SIRAPPING OF WIRES EfC.,
PRE-CLOSURE INSPECTION, WORKMANSHIP AND CLEAWLINESS
(SPAR/GOVERNMENT REP. ° WANDATORY INSPECTION POINT)
PRE-ACCEPIANCE TEST INSPECTION WHICH INCLUDES AN ALDIY Of
LOWER TEER INSPECTION COMPLEILI « AS BUILT CONFIGURATION
VERIFICATION TO AS DESIGH ETC., (MAMDATORY INSPECTION POINT),
PREPARID BT: NIWG SUPERCEDING DATE: 21 OC1 B7 APPROVED BY: DALE: 26 JUL 91 CIL REV:
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CRITICA.. 8 LigT SEMS (-5 (R -5 MCILL INSTALLED SYSHIM: LIECIRICAL SUNSYSIEN
-------------- ————- ALy woMERTLR : SERVO MOUTR ARGLITIER Assey pyRSTEDTITZT 7 777 ey
FMER FMEA NAME oY, & TAILURE KNDE FAILURE EfFECT HDVR / FIMC, RATHONALE FOR ACCEPTANCE
REF. REV. praving alr, AND on 11
DESIGHATION CAUSE END [1EM CRITICALETY SCREENS: N/A
1152 2 SPA JNTER- MODE: HIGH RIPPLE IN
COMNECT I oM DETERION- OUTPUT DUE 1O R JEST READINESS WEVIEM (TRR) WHICH INCLUDES VERIFICATION OF
DIAGRAM ATION OF EMC TEST PERSONNEL, TEST DOCUMENIS, TESF EQUIPHENT CALIPRATION;
25637186, ISCLATION TNTERFERENCE VALIDATION STATUS AND HARDWARE COMFIGURATION |S COMVENED BY
IMPEDANCE . WAY CAUSE QUALITY ASSURAMCE IN COMJUNCTION MITH ENGINEERING
ERRATIC RELIABILOTY, CONFIGURATION CONTROL, SUFPLIER AS nﬁrucnalt.
CAUSE(S): OPERATIONS OF AND THE GOVENMENT REPRESENTATIVE, PRIOR 1O THE START OF ANT
(:l GROUIN Iﬁ'?nﬁf'ﬂ:'i:ﬁ FORMAL TESTING (ACCEPTANCE OR QUALIFICATION).
0
CONDUCTIVE RESPONSE, IF ACCEPTANCE TESTING (ATP) INCLUDES AMBIENT PERFORNANCE,
PAINS IN DEGRADATION 18 THERMAL AND VIBRATION TESTING, {SPARJGOVERNMENY REP. -
ERIE-FILTER- BAD EXOUGH 0.V, MANDATORY INSPECTION POINT),
COM FILYERS OR 0.C. MAY
IM POVER 1URN OFF JPC. INTEGRATION OF UNIT TO JOINT SAL - INSPECTIONS IMCLUDE
GROUND EFFECT AS 1M GROUNDING CHECKXS, CONNECTORS FOR BEWI OR PUSHBACK
CInCUIY 3170 ¢317S rom COMTACTS, VISUAL, CLEANLIMESS, INTERCONNECT WIRING AND
LD, -5 wcin POVER P TESI 10 TNE APPROPRIATE JOINT INSPECIION TEST
PROCEDURE (I1P) EIC.
VORST CASE .
---------- JOINT LEVEL PRE-ACCEPTANCE TEST INSPECTION, INCLUDES AN
UNERPECTED ADIT OF LOVER TIER INSPECTION COMPLETION, AS BUILT
HOTEON, COMFICURATION VERIFICATION 10 AS DESIGN Eic.
SLUGGISH JOINT, .
UNAMNUNCIATED, JOINT LEVEL ACCEPTANCE TESTING (ATP) INCLUDES AMBENET,
CREW ACYION VIBRATION AHD THERMAL - VAT TESTING.
REQUIRED. (SPAR/GOVERNHENT REP. - MANDATORY INSPECEION POINT).
AEDUNDANT PATHS SANS STSTEMS INTEGRATION, THE INTEGRATION OF MECHANICAL ARM
REMASNING SUBASSEMBLIES AND THE FLIGIH CAUIN EQUIPMENT 1O FORM THE SRMS.
--------------- INSPECEIONS ARE PERFOAMED AT EACH PHASE OF TNTEGRATION WHICH
L7 INCLUDES GROUNDING CHECKS, THAU WIRING CHECKS, WIRING ROUTING,
THTERFACE CONNECTORS FOR SEMT OR PUSN BACK CORTACTS EIC.
SRMS STSTEMS TESTING - SIRONGACK AND FLAT FLOOR AMBIENT
g:;ﬁmucz TEST. (SPAR/GOVERNMENT REP. - MANDATORY INSPECTION
PREPARED BY4 (251 SUPERCEDING DATE: 21 DCY OF DAIE: 2¢ Jut 91 CIL REV:
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CRITICAL ITEMS LISBT PROJEC!: gans a—s on a MCIU INSTALLED : ELECJRICAL SUBSYSTEM
- D S D ASS'Y NOM T r'b_— E—E—sl-mr“n————— SHEEY - 5
TMEA FHEA NAME oY, R FAILURE MODE FAYLURE EFFECT HDMR / FUNC, RAT FOR AC M
REF. REV. oraulng rfr. AND on Y, TonALE ACCEPTANCE
DESIGNAT | DM CAUSE EWD 11EM CRITICALITY H/A
3182 2 SPA INTER- MODE : HIGH RIPPLE IN FATLURE HISTORY
COMNECTION DEIERIOR- OUTPUY DUE 18 |  --eeeeeemeeaae.
OIAGRAN ATION OF EMC
2363716, 1SOLATION INTERFERENCE THE FOLLOWIRG FAILURE ANALYS!S REPORT(S) ARE RELEVANT:
1MPEDANCE . MAY CAUSE
ERRATIC
CAUSE(S): OPERATIONS OF
{1) GROUIH 1C'S RESULTING FAR 2000:
oF 1N ERRATIC ARM SN 201701
CONDUCTIVE RESPONSE. IF
PATHS N DEGRADATION 1S nssnmm
ERIE-FILTER- BAD ENOUGH @V, | = sec-eceees
€ON FILTERS OR 0.C. MAY ISOLATION RESISTANCE OUT OF SPEC. DUE TO FILTER CON.
IN POVER TURN OFF JPC.
GROUHD ESFECT AS IN CORRECTIVE ACTION
CIRCUIT 3170 (3175 ror ceesesreerercnans
LD, -5 ueivy VALVER WO534.
VORSY CASE
UNEXPECTED
MOTION,
SLUGGISH JOINT,
UNAHHUNCEATED .
CREM ACHION
REQUIAED.
AEOUNDAHT PATHS
REMATHING
W/A
]
PREPARED BY: MEVG SUPERCEDING DATE: 21 OCT 87 APPROVED 8Y: DATE: 24 JuL 91 CIL REV:
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CR1ITICAL 1{EMS LIBT

PROJECT: SRMS (-3 OR 5 i)l |NSTALLED SYSIEM: ELECIRICAL SURSYSTEM
e e ————— ———— Ass'y  oTACLR P SERVO P lﬂFlh’lel—' assry PR STVEDRNTZ? 7~ snrer: &
FMEA FHEA HAME oty, L FAILURE HODE FAILHRE FFFECT HOWR / FUNC. PATIONALE FOR ACCEPTANCE
RET, REV. onavlng eff, AND oi 1”7t
DESICHAT 0N CAUSE END TIEM CRETICALITY SEREENS: N/A
3152 2 SPA INTER- MODE ! HIGH RIPPLE IN OPERATIONAL EFFECTS
CONNECT 10N DETERION- outpur bue 1o | ceeeeellllllll
DIAGRAN ATION OF EMC
2563716, LSOLATION INTERFERENCE ARM DOES NOT RESPOND PNOPERLY TO HAND COMTROLLER COMMANDS 0%
\ IMPEDANCE, MAY CAUSE AUTOSEQUENCE, CREV INWERENILY COMPOMSATES FOR AMY UWDESIRED
ERRATIC ARM TRAJSECTORIES IN WANUAL NUGHENTED MODES.
CAUSE(S$): OPERATIONS OF
(1) crowt IC'S RESULTING CREM ACTIONS
of IN ERRATIC AMR | —-oeeiellll
CONDUCTIVE RESPONSE, IF
PATHS IN DEGRADATION 1S APPLY BRAKES. SELECT BACKUP.
ERIE-FILTER- BAD ENOUGH 0.V,
CON FILTERS OR 0.C, NAY CAEV TRATNEING
IN POVER TN OFF JPC. | -eememeceeee-
GROUND EFFECT AS IN
CINCULT 3170 (3173 For THE CAEV WILL BE TRAINED TO OBSERVE WHETHER THE ARN 1S
FLID, 3 NCIU) RESPONDING PROPERLY TD COMMANDS. IF 1T IS HOY APPLY BRAKES.
WORST CASE WISSTON CONSTRAINTS
UNEXPECTED
HOT 0N, OPENATE UMDER VERNIER RATES WITRIN 10 FEET OF STRUCTURE. THE
SLUGGISH JOINT, OPERATOR MUST BE ASLE TO DETECT THAT THE ARM 1S RESPONDING
UNANMUNCIATED . PROPEALY TO COMMANDS VIA WINDOU AND OR/CCIV VIEWS DURING ALL
CREW ACTION ARN OPERATIONS,
REQUIRED., AUTO TAAJECTORIES MUST BE DESIGNED TO COME MO CLOSER THAW 5
FEET FAOM STRUCFUNE.
AEDUNDANT PATHS
RENAINTNG
cesnecns sessans SCREEN FATLURES
7 i it
M/A
OMRSD OFFLINE
VERTEY ABE DATA FOR WRAP AROUND.
ONSAD ONLINE INSTALLATEON
NOWE
OMASD ONLENE TURNAROUND
VERIEY THAT ABE WARHING IS NOT PRESENT.
PREPARED BY: #Iug SUPERCEDING DATE: 21 OCT 87 DATE: 26 JuL 91 CIL ReEV: 2



